In light of evidence linking registered nurse (RN) staffing levels to patient outcomes in chronic hemodialysis facilities, U.S. government regulations have set minimum RN staffing requirements during dialysis. Consequently, facility administrators are focused on decreasing nurse attrition in this crucial practice setting. This study used a cross-sectional, correlational design to investigate the effects of workload, practice environment, and care processes on burnout among nurses in U.S. chronic hemodialysis centers and to determine the association between burnout and nurses' intentions to leave their jobs. Findings indicate that predictors were associated with an increased likelihood of nurse burnout and that nurses experiencing burnout were more likely to be planning to leave their jobs. Findings have important implications for retention of nurses, enhancement of patient safety, and adherence to new federal staffing requirements in chronic hemodialysis units.
from studies indicate that higher registered nurse (RN) staffing levels in chronic hemodialysis dialysis facilities are associated with fewer adverse patient events including intradialytic hypotension, skipped treatments, shortened treatments, hospitalization, and mortality (Saran et al., 2003; gardner, Thomas-Hawkins, Fogg, & Latham, 2007; Thomas-Hawkins, Flynn, & Clarke, 2008) . In light of this recent evidence, the Centers for Medicare and Medicaid Services (CMS) recently revised Medicare reimbursement regulations to require that at least one RN be present in chronic dialysis facilities during hemodialysis treatments (CMS, 2007; Flynn, Thomas-Hawkins, & Bodin, 2008) . Despite the intended positive impact of the regulation on patient safety, facility administrators express concern about adhering to the new mandate, citing not only the associated costs but also difficulties with RN recruitment and retention in chronic dialysis facilities across many areas of the United States (Levy, 2006) . Although occupational burnout has been identified as a key factor contributing to attrition among RNs in acute care hospitals, little is known regarding its predictors or impact among nurses in other practice venues including chronic hemodialysis settings. Therefore, it was the purpose of this study to identify predictors of nurse burnout and to explore its relationship to intent-to-leave in a nationwide sample of U.S. RNs practicing in chronic hemodialysis facilities.
Antecedents and Consequences of Occupational Burnout
Occupational burnout is a psychological response to chronic stressors in the workplace such as excessively long workdays, high workloads, and insufficient resources to accomplish the job (Ahola, Honkonen, Virtanen, Kivimaki, Isometsa, Aromaa, & Lonnqvist, 2007; Maslach, 2003) . Over time, such work demands become overwhelming, depleting individuals' emotional and physical resources. Consequently, burnout is characterized by feelings of emotional exhaustion, detachment from others, and diminished perceptions of personal accomplishment (Maslach & Leiter, 1997 . Although it can occur among workers in any job category, burnout has been found to be particularly prevalent among the "caring-giving" professionals, such as physicians, nurses, and social workers-professionals who appear particularly invested in attempting to meet the needs of their clients despite high workloads and limited resources (Maslach, Schaufeli, & Leiter, 2001) . This is alarming in that occupational burnout can result in negative consequences for the workplace and the worker. In hospitals, Lake (1998) found that burnout was directly related to RNs' intentions to leave their jobs and that intent-to-leave was a significant predictor of actual attrition. For the worker, burnout has been associated with the development of serious health problems including depression, myocardial infarction, hypertension, cardiovascular disease, Type II diabetes, insomnia, and a host of somatic complaints (ericson-Lidman & Standberg, 2007; Melamed, Shirom, Toker, Berliner, & Shapira, 2006; Murphy, Duxbury, & Higgins, 2006; Saleh & Shapiro, 2008; Schuitemaker, Dinart, Van der Pol, & Appeels, 2004) . Furthermore, studies indicate that the negative consequences of burnout can extend to the worker's family, resulting in increased family stress and impaired marital relationships (Burke & greenglass, 2001; Figley, 1998) .
Derived from sociological theories of organizations and professions (Flood, 1994; Shortell & Kaluzny, 1988) , the Nursing Organization and Outcomes Model (Aiken, Clarke, & Sloane, 2002) , as depicted in Figure 1 , proposes that organizational factors including nurse staffing levels/workloads, practice environments, and care processes not only affect patient outcomes but affect nurse outcomes, such as burnout, as well. According to the model, better staffing, lower workloads, and more supportive practice environments free nurses to concentrate on their patients, facilitate highquality care processes, and enhance positive nurse outcomes. Findings from nurse outcome studies provide support for the model in that higher workloads, usually measured by patient-to-nurse ratios, and less supportive practice environments were significantly associated with nurse burnout and intentions to leave their jobs (Aiken, Clarke, & Sloane, 2002; Aiken, Clarke, Sloane, Lake, & Cheney, 2008; Flynn, 2007a; Leiter & Laschinger, 2006; Rafferty et al., 2007) . There have been no studies, however, that have investigated the relationship between impaired care processes, such as uncompleted patient care activities, and nurse burnout. Moreover, almost all of these studies have been conducted among hospital-based nurses, and little is known regarding the relationships between organizational factors, care processes, and burnout in nurses working in dialysis settings.
Purpose
given the rising need for chronic hemodialysis services within the aging population, as well as growing concerns over nurse recruitment and retention in this increasingly crucial setting, it is important to implement evidencebased strategies to prevent burnout and attrition in chronic hemodialysis facilities. Therefore, recruiting a nationwide sample of U.S. nurses practicing in chronic hemodialysis facilities, the aim of this study was to explore the following research questions:
1. What is the prevalence of occupational burnout among RNs practicing in chronic hemodialysis facilities? 2. What are the unadjusted and adjusted effects of RN staffing and workloads, practice environments, and impaired nursing care processes on the likelihood of occupational burnout? 3. What is the effect of occupational burnout on the likelihood of nurses' intentions to leave their jobs?
Method
To ensure the protection of participants, this study, employing a crosssectional, correlational design, was approved by Rutgers University's institutional review board prior to data collection. Because nurses are reliable informants regarding organizational features of their workplaces, the use of nurse survey data has become a key methodological approach in nursing outcome studies (Aiken et al., 2008) . Consequently, 2,000 RNs who identified themselves as staff nurses in hemodialysis settings were randomly selected from the American Nephrology Association's membership list to 572 Western Journal of Nursing Research 
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Sample
A survey response rate of 52% resulted in data from 1,015 nephrology RNs across the United States. Among these, 422 RNs, representing 47 of the 50 states, indicated they currently worked in chronic hemodialysis facilities and, therefore, composed the analytic sample for this study. The largest proportion, or 53.3%, of nurses in the sample practiced in corporateowned, freestanding chronic hemodialysis facilities, 26.8% practiced in hospital-based chronic hemodialysis facilities, and 19.2% practiced in hospital-owned, freestanding chronic hemodialysis facilities. The demographics of the study sample are presented in Table 1 .
Measures
Occupational burnout was measured by the emotional exhaustion subscale (eeS) of the Maslach Burnout Inventory (Maslach & Jackson, 1986) . The eeS is the most frequently used measure of occupational burnout worldwide and consists of nine items rated on a scale ranging from 0 to 6. Scores can range from 0 to 54, with higher scores indicating higher emotional exhaustion and burnout. According to standardized norms, scores of 27 or higher are considered high for medical personnel and indicate a state of job-related burnout (Maslach & Jackson, 1986 ). In the current study, an internal consistency coefficient of .89 indicates acceptable reliability of the measure in this sample of chronic hemodialysis nurses.
Intent-to-leave the job was conceptualized and measured by two survey items developed to capture (a) nurses' intentions to leave their current position and (b) nurses' intentions to leave their current employer, respectively. Nurses planning to leave their positions were also asked to indicate the type of role they planned to assume in their new position.
RN staffing was measured as nurses' responses to several items developed and tested in previous research and used to calculate patient-to-RN ratios (Aiken, Clarke, & Sloane, 2002; Aiken et al., 2008) . Recognizing that nurses' workloads are influenced by more than patient ratios, overall nurse workload was measured by the five-item Workload subscale of the Individual Workload Perception Scale (Cox, 2003) . Acceptable psychometric properties of the scale and subscales have been established in multiple samples of nurses (Cox et al., 2006) . On a 4-point summated rating scale ranging from (1) strongly disagree to (4) strongly agree, nurses were asked to rate the extent to which they agreed that the statement reflected their workload conditions. Scores can range from 5 to 20, with higher scores indicating higher workloads. Sample items include "my workload will cause me to look for a new position" and "my workload has caused me to miss important changes in my patients' conditions." In the current study, an internal consistency coefficient of .78 compares favorably with a published alpha of .70 in a sample of hospital-based nurses (Lacey et al., 2007) , indicating good reliability of the measure in this sample of chronic hemodialysis nurses.
The Practice environment Scale (PeS) of the Nursing Work Index-Revised (Lake, 2002) has been endorsed by the National Quality Foundation as a standard measure of the nursing practice environment. Consisting of 31 items, (Lake, 2002) . In the current study, an internal consistency coefficient of .94 on the composite measure indicates acceptable reliability of the measure in this sample of chronic hemodialysis nurses. Impaired nursing care processes were measured using a series of innovative survey items developed and tested in previous studies to provide a metric of the adequacy of key processes of nursing care (Aiken et al., 2001; Sochalski, 2001) . Slightly reworded to reflect a hemodialysis setting, nurses were asked to indicate from a list of seven key nursing care activities, which, if any, were necessary but left undone during their last full day of work because they did not have time to complete them. These key nursing care activities include nursing care processes such as surveillance and monitoring during dialysis treatments, coordination of care, patient teaching, documentation in the patient medical record, and supervision of staff. Total impaired processes scores were computed as a sum of all necessary care activities left undone and could range from 0 to 7. Construct validity of the nursing care processes measure has been demonstrated in that process scores have been found to be associated in the theoretically expected direction with RN staffing, quality of care, and frequency of adverse events in hospitals and hemodialysis facilities (Sochalski, 2001 (Sochalski, , 2004 Thomas-Hawkins et al., 2008) .
Data Analysis
To prepare data for analyses, burnout scores were dichotomized into two categories: (a) no occupational burnout as indicated by a score on the eeS of 26 or less and (b) a state of occupational burnout indicated by a score on the eeS of 27 or higher. To compare the effects of differing levels of predictor variables on burnout, scores for each predictor were collapsed into quartiles based on their distribution in the sample; approximately 25% of the sample composed each quartile. The four staffing quartiles were computed as (a) up to 4.61 patients per RN (lowest patient-to-RN ratio or "best" staffing), (b) 4.62 to 7.99 patients per RN, (c) 8 to 11.99 patients per RN, and (d) 12 or more patients per RN (highest patient-to-RN ratio or "worst" staffing). Likewise, composite PeS scores were collapsed into quartiles that ranged from the lowest PeS scores (2.36 or lower), indicating the least supportive environment, to the highest PeS scores (3.14 or higher), indicating the most supportive environment. The reported numbers of necessary care activities left undone were also collapsed into quartiles, which ranged from no care activities left undone to three or more care activities left undone.
Results
Descriptive statistics were computed for all study variables. Scores on the eeS ranged from 0 to 54 (M = 21.3, SD = 11.1). Burnout was prevalent in this sample in that a total of 31% (n = 132) of the 422 RNs in the sample of RNs had scores of 27 or higher on the eeS. Patient-to-RN ratios ranged from 1 to 48 (M = 9.6, SD = 7.1), practice environment scores ranged from 1.1 to 4.0 (M = 2.8, SD = 0.5), and workload scores ranged from 5 to 20 (M = 10.9, SD = 3.2). A total of 23.3% of RNs reported that their workload will cause them to look for a new position, 11.1% reported they were planning to leave their current position within the next 12 months but remain with their current employer, and an additional 8.2% reported they were planning to leave their employing facility within the next 12 months. Among those planning to leave their position yet stay with their employer, 47.6% were planning to move to a non-patient-care role, 35.7% were planning to move to a direct patient care role outside of the dialysis center or unit, and 9.5% were planning to move to a position outside of nephrology nursing practice; only 7.1% of nurses who reported intentions to leave their position and stay with their employer were planning to assume a new role in the dialysis unit or center that included direct patient care. Last, there were no associations between demographic variables, including number of years of experience and number of years practicing in nephrology settings, and outcome variables of burnout and intentions to leave.
The results of logistic regression models are summarized in Table 2 , indicating that the individual, or unadjusted, effects of (a) higher patientto-RN ratios, (b) higher workloads, (c) least supportive practice environments, and (d) three or more care activities left undone were significantly associated with higher odds on nurse burnout. Among these significant predictor variables, workload had the largest unadjusted effect on burnout. Figure 2 graphically depicts the distribution of burned-out RNs across differing levels of workload, indicating that among the 132 RNs suffering from burnout, 59% had workload scores of 13 or higher.
As presented in Table 2 , when estimating the adjusted effects, controlling for the effects of other predictor variables, respondents reporting the highest workloads were 5 times as likely to be burned out compared to RNs reporting lowest workloads. Respondents who rated their practice environments as least supportive were more than 4 times as likely to be burned out compared to RNs who rated their practice environment as most supportive. Moreover, respondents who reported leaving three or more necessary patient care activities undone during their most recent work shift were more than twice as likely to be burned out when compared to their colleagues who reported leaving no necessary patient care activities undone. The adjusted effects of higher patient-to-nurse ratios, however, were not significant. Recognizing a significant association (r = .34, p = .00) between the Staffing and Resource Adequacy subscale of the PeS and patient-to-RN ratios in these data, the model was re-estimated after deleting the Staffing subscale from the composite PeS measure in an effort to reduce collinearity among predictors. The results, however, were unchanged in that the adjusted effects of patient-to-nurse ratios remained insignificant. Therefore, the effects of the five subscale PeS composite measure, which includes the Staffing and Resource Adequacy subscale are presented in Table 2 .
Last, logistic regression was used to estimate the effects of burnout on the odds on (a) nurses' intentions to leave their current positions yet stay with their employer and on (b) nurses' intentions to leave their employer. Nurses who were burned out were 3 times as likely, compared to nurses who were not burned out, to be planning to stay with their employer but leave their current position, OR = 3.0 (1.7, 5.0), p = .00. Similarly, nurses who suffered from burnout were almost 3 times as likely to be planning to leave their employer, OR = 2.70 (1.59, 5.86), p = .00.
Discussion
Findings from this study indicate that one in three dialysis nurses in the sample was suffering from occupational burnout. Although this proportion of burnout is consistent with that reported among hospital-based nurses (Aiken et al., 2001; Flynn, 2007b) , it is, nonetheless, unacceptably high. As nurses' contributions to patient safety and outcomes are increasingly quantified, it becomes apparent that an adequate supply of experienced nurses in all areas of practice, including chronic hemodialysis facilities, is essential to ensuring quality patient care. Thus, in the interest of patients, it is imperative to recognize and to address the high rates of nurse burnout in practice settings. Moreover, given that burnout can result in serious health risks for nurses and their families, it must also be recognized as a significant occupational health problem warranting the attention of employers, unions, policy makers, and the community of occupational health professionals.
evidence-based strategies must be implemented in health care organizations aimed at reducing the likelihood of nurse burnout. A high workload, independent of patient ratios, was the single greatest contributor to burnout in this sample, both before and after adjusting for the effects of other predictors. Based on the findings of this study, reductions in nurses' workloads will be a key initiative in preventing or reducing nurse burnout. In collaboration, managers and staff nurses in chronic hemodialysis facilities need to identify the array of tasks and activities in which dialysis RNs engage, identify activities that are best accomplished by an RN, and reassign remaining tasks to more appropriate personnel, freeing RNs to concentrate on patient care.
Consistent with findings from hospital-based studies (Aiken, Clarke, & Sloane, 2002; Aiken et al., 2008) , another significant predictor of nurse burnout was a nonsupportive practice environment. Fortunately, the characteristics of practice environments are malleable and can be modified though administrative policy and actions. Supportive traits such as staff input into decisions and policies, supportive and competent managers, flexible schedules, continuing education offerings, and efficacious continuing quality improvement activities can and should be implemented in chronic hemodialysis facilities.
Findings from this study also indicate that impaired nursing care processes significantly contribute to nurse burnout independently of workload or practice environment. Nurses strive to provide quality patient care, desiring to work in organizations that support their quality efforts (Flynn, 2008; McClure & Hinshaw, 2002) . Yet according to these findings, when nurses must leave important patient care activities undone because they did not have time to complete them, the likelihood of burnout significantly increases. Thus, impaired nursing care processes can be harmful to patients and nurses as well.
Overall, study findings support the relationships proposed by the Nursing Organization and Outcomes Model. High workloads, unsupportive practice environments, and impaired care processes were significantly associated with increased odds on nurse burnout. Importantly, nurses experiencing burnout were more likely to be planning to leave their jobs, whether their plans included leaving their position or leaving their employer. These findings have crucial implications for administrators of dialysis facilities concerned about retaining their nursing staff and adhering to new federal staffing requirements.
Nurse managers and administrators in chronic hemodialysis facilities who are interested in retaining direct care RNs should carefully examine the working conditions of their nurses. Findings from this study indicate that nurse burnout and, subsequently, intentions to leave can be reduced by ensuring reasonable workloads, creating a supportive work environment, and redesigning responsibilities so that nurses have time to complete important and necessary care activities. By ensuring that nurses' workloads allow them time to provide quality care, hemodialysis providers will enhance the well-being of nurses and the patients they serve.
